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Abstractf? The largest area of subtropical evergreen broad — leaved forests distributed naturally in southern 
and southwestern China play an important role in biological diversity and natural environment conservation. 
However£-human — induced disturbances in the last several decades have destroyed most of the valued vege- 
tation. Diversity loss and environmental degradation have been a serious problem. It has been pressing and 
difficult work to restore and rehabilitate the evergreen broad — leaved forests. In Chinaf-although numerous 
studies dealing with the artificial rehabilitation have been carried out£ the effect on conservation and restora- 
tion of biological diversity has been found to be ineffective due to restricted tree selection. Few studies have 
undertaken natural regeneration and floristic diversity restoration. The present study was conducted in the 


secondary and primary subtropical evergreen broad — leaved forests at an altitude 1 500 ~ 1 900 m in Mt. 
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Wawushan National Forest Park of the southwestern China. In order to assess effects of natural recovery and 
conservation of species diversity£7we investigated the secondary and primary vegetation and comparatively an- 
alyzed their floristic composition by adopting plot survey method and specimen collection. After 42 years of 
natural recovery£-the secondary vegetation showed complicated species diversity£-eommon floristic character- 
istics£-similar woody plant composition and community phsiognomy with the primary vegetationf7and the rare 
and endangered plants in the primary broad — leaved forest had returned and were conserved successfully. 
This implies that natural recovery is a very effective and rapid pathway to restore the destroyed evergreen 
broad - leaved forest and biological diversity. Accordingly£-eomposition and characteristics of floristic diver- 
sity could act as one effective indicator to assess and judge the effect of ecological restoration. The difference 
of floristic composition exiting between the primary and the secondary forest£ failed to be distinguished by 
analysis and comparison of genera/family floristic distribution pattern£-hinting that the floristic distribution 
pattern may be ineffective for indicating and evaluating difference of both actual and similar vegetation. How- 
ever£-when comparing flora property and floristic zonation£-t may be feasible for substituting secondary vege- 
tation for primary vegetation in case of scarce of primary vegetation. 

Key words£?Subtropical evergreen broad — leaved forest£»Natural recovery£»Floristic. diversity£»Diversity 
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Table 1 Big families£-mncluding genera and species of seed plants in secondary restoration evergreen broad — leaved forest 


in Wawushan National Forest Park£-Southwestern China 
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Family No. of genera No. of species Family No. of genera No. of species 
Rosaceae ÇAR Æ 12 26 Urticaceae Yi Ás E 4 7 
Liliaceae ?UPT UE 14 23 Celastraceae | À Æ 3 6 
Gramineae ĦÌ SALE 7 14 Magnoliaceae RAE 4 6 
Lauraceae OE 6 14 Styracaceae Ò ORO, E 4 6 
Ranunculaceae Ä«ÝtiÆ 8 13 Umbelliferae Éi E UE 5 6 
Ericaceae 1A&/é»" UE 4 12 Lardizabalaceae As ` UE 4 5 
Fagaceae ¿Çf ¿Æ 5 12 Labiatae 14 ¿Æ 3 4 
Theaceae É ë E 4 9 Berberiaceae E) éb¿ JE 3 4 
Araliaceae Í Æ 6 8 Scrophulariaceae £pi UE 3 4 
Saxifragaceae >q YE 6 8 Vitaceae Æ Ñ Æ 3 4 
Cornaceae ÉRJ YC E 4 fi Betulaceae ee Æ 3 4 
Compositae AE 5 7 Leguminosae P ¿Æ 4 4 
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Table 2 Genera with over 3 species of seed plants in the secondary restoring of humid evergreen broad — leaved forest in Mt. 


Wawushan National Forest Park of southwestern China 
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Genera No.of species — Belonged to Family Genera No.of species — Belonged to Family 
É ëYÉó Lithocarpus 4 Fagaceae AR YEO Lysimachia 4 Primulaceae 
Gà, C6 Cyclobalanopsis 3 Fagaceae »" é3ÉÓ Sorbus 3 Rosaceae 
Í AA-Éó Euonymus 4 Celastraceae É 2 YÉó6 Cyperus 4 Cyperaceae 
RAA XÊ Litsea 5 Lauraceae BÜL xCÉÓ Rubus 5 Rosaceae 
YÊ Vibernum 4 Caprifoliaceae - OG ORVEÓ Cotoneaster 3 Rosaceae 
Fú ÉÓ Lindera 6 Lauraceae É1⁄ Êô Symplocos 4 Symplocaceae 
Ña YO Ophiopogon 3 Liliaceae éÉÉÓ Acer 6 Aceraceae 
eU Eó Eurya 5 Theaceae *-GÀÉÓ Ilex 5 Aquifoliaceae 
& ei | CÉÓ Actinidia 4 Actinidiaceae YAABÉÓ Smilax 4 Liliaceae 
1A&EÓ Rhododendron 6 Ericaceae 
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Table 3 Similarity between the spermatophytic floristic elements of the secondary and primary evergreen broad — leaved forest 


in Wawushan National Forest Park of the southwestern China 





li Á Item 25 GÉy Common C ï àËÆĝ uy Similarity K£ ` % £@ 
EFamily 82 99.39 
ÉÓ Genera 187 95.65 
ÖÖ Species 251 84.30 
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Table 4 Distribution types on genera of seed plants in the primary and secondary evergreen broad — leaved forest in 


Wawushan national Forest Park of southwestern China 


O'VgalàEÉ Distribution types ^| ÉnÁÓ Secondary forest Ô ÉúÉÓ Primary forest 
ÉN: Ó 1⁄ACosmopolitan 21 14 
E1416; VáPantropic 22 24 
EE' o CPOÍ EE aAA Cpva ti - Ë Tropic Asia to Tropic America disjuncted 4 5 
SEEAVEEE' Ø: Q V4OId world tropic 5 6 
EE' opo EE'o' óNóCbyáqi - Ë Tropic Asia to Australasia disjuncted 5 6 
EE' opo ÉË “g: prati G Ë Tropic Asia to Tropic Africa disjuncted 2 3 
EE' o CP- Ë Tropic Asia 16 22 
+ Â Ø Ë YNorth Temperate 48 45 
qa oÍ HAAT - Q VE. Asia & N. America disjuncted 22 21 
ÊT À Ø- Ë Vi0ld World Temperate 8 8 
[A oN: ë Válemp. Asia 2 2 
T«NC ÖVE. Asia 31 32 
ÖÐ  ül @ Ë YÆndemic to China 8 8 
9| 1⁄EETotal 194 197 
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Table 5 Chinese endngered and rare plants in the secondary restoring evergreen broad — leaved forest in Wawushan 


National Forest Park of southwestern China 








HER 3£»4 ax ¿O "m H» “aX ¿O 
(6 920] CON 
conservation existing conservation existing 
species species 
class state class state 

d Í ODavidia involucrata 1 E »Ae Coptis chinensis T 
Ád aÉ— Cercidiphyllum Japonicum 2 R q Yà>/Á< Coptis brevisepala E 
Af xCGE%1⁄4É1⁄4Cephalotaxus oliveri E ]1 óR 6 Cinnamomum japonicum E 
M ÉViPseudotaxus chienii E CpEUÉ-—- Tapiscia. sinensis T 
9] P ÉViTaxus chinensis E *XxpÁE- Pterostyrax hispidus R 
°Í q« A Manglietia patungensis E èåéa Phoebe zhennan E 
1 aon Í ODavidia involucrata var. ; 

R »3é» Corylus chinensis R 

vilmoriniana 

EGraE- Tetracentron sinense T FAT? Rehderodendron macrocarpum T 
]1 Â Gastrodia elata 3 E NOÁG? Y Trillium tschonoskii T 
Á«91 ^» Toona ciliata. var. pubescens R GG 
Á ^9 ÑAEuptelea firanchetii R CpEO Ginko biloba R 
Ëë»” ÉViAmentotaxus argotaenia E 9fVI Magnolia officinalis E 
K QUÉ? Decaisnea fargesii T ANL M. officinalis var. biloba E 
*EveÁ« Dysosma versipellis T EGEVAMetaseqoia glyptostroboides E 


+ xt? A Gri 2 rare Í i £i 2 endengered 36i ££-T i $threatened y £ 
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WÔ ÉGAOV6 57 , óGE» 1 ÉúeÍ Ô ÉG £À A«ORÁOGURA aO]? Qu 6001. uAÉSOD. OH AEÓUBE 6; t 
7i £0: ÓOREAET ÖÖ 238] èà Castanopsis platyacantha i q> RAÉ Schima sinense į ¢Ê èY Lithocarpus 
£ viridis£—hancei £t Lon £i aU YcOni àvo Acanthapanox evodiaefolius var. gricilis į & 3t Él Èóéa 
Machilus pingji uE£-Ó@Ó É FÂ À<OIO aË" Ó EúKYTÉEPCPEyAGEGEG AeeSycopsis triplinevia EŒ 
XJ aÉ £ SÍ YEv;] Éú3 EÀ A«OAOQCARA ÖC T i GOQNOSÓ EuAOQCRÁ i ÖÖ Él aE/E" dí. 6£— 
TEGEQACDORE/EIDCNI 204; € pÍ - EC EGACEDY aU SBuACN t ÓP CI E 9 zu >: 000 
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Table 6 — Woody plant species and Importance Indexes in the tree layer of the evergreen broad — leaved forest in the secondary 
restoring broad — leaved evergreen forest£" counted according to 19 plots in an altitude of between 1 500 m ~ 1 900 m£» 


RA = relative abundance£>RF = relative frequency£*RP = relative prominence£'IV = importance value£O 





ED Iaô — làsqÓm«E là Ob ää 
Species RA% RF% RP% IV 

3&'| èà Castanopsis platyacantha 22.205 5.907 35.66 21.126 
>8 À3⁄2É Schima sinense 13.292 4.219 18.216 11.909 
fï Èóéè Machilus pingji 7.584 5.907 3.653 5.715 
Ë èY Lithocarpus£ viridis £-hancei £O 9.461 4.641 6.286 6.796 
EA'"ÉV9ÜVe Lindera szetchuanensis 2.189 3.797 0.701 2.229 
^"16 Cinnamomum szechuanensis 1.095 2.954 0.566 1.538 
Í E: £i aü YGoni avo Acanthapanox evodiaefolius var. gricilis 3.284 4.641 5.403 4.443 
ËG, Ô Fagus lucida 0.625 1.266 1.486 1.126 
“ÉT Symplocos setchaensis 3.787 3.376 1.515 2.959 
12 OfÓE Prunuscaudata 1.173 2.110 0.901 1.395 
é»Ó Corylus spp. 1.564 1.688 0.875 1.376 
süÉ èY Lithocarpus cleistocarpus 0.782 1.266 2.441 1.496 
ÂÜÇA , Ô Cyclobalanopsis oxydon 2.502 2.110 4.654 3.089 
CD»2 éÉ. Acer sinense 1.016 2.110 1.114 1.413 
TÙ OR Rhododen drondavidii 1.876 1.266 0.478 1.207 
/EOl|Ë+ Aesculus wilsonii 1.173 0.844 1.024 1.014 
ÒE Rhododendron argrophyllum 1.986 1.688 1.534 1.569 
"BÉ YC Cornus chinensis 1.016 2.110 0.537 1.221 
WÈ” Ê+ Cornus controversa 2.189 3.701 2.359 2.782 
^6GOnAÉ Rhododendron ririei 2.189 1.266 1.051 1.502 
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Table 7 Woody plant species and Importance Index in the tree layer of primary evergreen broad — leaved forest in Wawushan 


National Forest Park of southwestern China .£" counted according to 16 plots in an altitude of between 1 400 m and 


1 900 m£^*RA = relative abundance£*RF = relative frequency £?RP = relative prominence£IV = importance value£O 








E«ÓD iat —làsqÓg4E là dq — dei 

Species RD% RF% RP% IV 
3& ^| &à Castanopsis platyacantha 11.048 7.305 23.354 13.902 
»2 AÉ Schima sinense 5.760 5.479 20.332 10.524 
EJ AGE; ÀseSycopsis triplinervia 15.109 2.283 9.603 8.998 
^"16 Cinnammomum szechuanensis 8.215 5.936 8.968 7.706 
É èY Lithocarpus£" viridis and hancei£© 6.421 5.479 11.585 7.828 
éÉ Acei£^ laxiflorum and flabellatum fo 2.833 5.479 2.421 3.578 
T, 1 £l àü YQORÍl àVO Acanthapanax evodiaefolius var. gracilis .228 2.739 2.478 2.148 
3Í Ñ Prunus brachypoda 0.755 1.826 1.249 1.277 
O Í @Mallotus tenuifolius 0.849 1.826 0.628 1.101 
ËA” É1⁄2ú1⁄2 Lindera setchuanensis .416 2.739 0.787 1.647 
GÀ Jex spp. £ 3 species£O 6.704 5.022 1.002 4.243 
ÓNT- ex macrocarpa .228 2.739 1.268 1.745 
É/à Camellia pitardii .889 3.196 0.274 1.786 
WÈ” Ê+ Cornus controversa 0.661 2.739 0.405 1.268 
eR Eurya spp. £3 species£ O 10.387 4.566 1.245 5.399 
E^ Symplocos spp. £53 species£O 2.266 4.109 0.495 2.290 
AL 91 Rehderodendron. macrocarpa 1.039 1.826 1.729 1.531 
T ÒQ, Ô Cycolbalanopsis gracilis 0.849 1.826 0.324 1.000 
AQ, Ó Cycolobanlanopsis oxydon 1.228 1.826 1.073 1.376 
Í ÀÁ- Eunnonomus sp. 1.039 0.913 1.122 1.005 
Î =Ñ EUÉ Nothaphoebe cavaleriei 1.699 1.826 0.134 1.219 
^"yóÓÁ Lindera pulcherrima var. hemsleyana 1.699 1.826 0.134 1.219 
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